This paper deals with a reliability model developed for a single-unit system which goes for preventive maintenance after a pre-specific time 't' up to which no failure occurs. There is a single server who takes some time to arrive at the system for doing repair activities. The unit does not work as new after repair at complete failure and so called the degraded unit. The degraded unit is replaced by new one after its failure with some replacement time. The failure time, preventive maintenance time, replacement time and repair time of the unit are taken as Weibull distributed with common shape parameter and different scale parameters. The switching devices are perfect. The system is observed at suitable regenerative epochs to obtain various measures of system effectiveness of interest to system designers and operation managers.
INTRODUCTION
In reliability theory, it has been proved that performance and reliability of repairable systems can be improved by the method of redundancy. But there are many systems in which a unit cannot be kept as spare due to its high cost. Therefore, reliability models of single-unit systems with different failure modes have also been probed by the authors including Malik and Bansal [7] , Malik [8] , Kharoufeh J.P. et al. [5] , Malik et al. [9] and Uematsu and Nishida [11] and Pawar and Malik [10] keeping in view of their practical utility and common man's affordability under the following assumptions:
i. The Unit has a constant failure rate.
ii. The unit can work as new after repair and maintenance.
iii. The unit can work forever without conducting preventive maintenance.
iv. Inspection of the failed degraded unit will be conducted to see the feasibility of repair.
v. Server is immediately available as and when required.
But the instantaneous hazard rates of many systems such as rotating shafts, valves and cams are of non-linear nature due to wear out under mechanical stress and so their failure and repair times follow arbitrary distributions like Weibull distribution. Gupta et al. [3] analyzed a two dissimilar unit cold standby system model by taking Weibull failure and repair distribution. Further, sometimes, unit does not work as new after repair. Since the capability of the unit after repair depends on the repair mechanism adopted and unit may have increased failure rate, if it is repaired by an ordinary server. In such a situation unit becomes degraded.
Furthermore, repair of a degraded unit is not always feasible to the system may because of its excessive use and high cost of maintenance. In such cases, the failed degraded unit may be replaced by new one immediately. Kadyan and Promila [4] suggested a reliability model under the concept of degraded unit. Again, the continued operation and ageing of systems gradually reduce their performance and reliability. Therefore, PM of these systems may be conducted after a pre-specific time 't' to slow the deterioration process as well as to restore the systems in a younger age or state. The concept of preventive maintenance has been used by kumar and Malik [6] while analyzing the profit of a computer system with maximum operation time and maximum repair time.
But, in practice, the assumption (v) is not always true due to pre occupations of the repair facility and in such a situation service facility may take some time to arrive at the system. Chander [2] has suggested reliability models of a standby system with arrival time of the server. 
It is important to note that p and  are the shape and scale parameters, respectively.
If we put p = 1 in (*), Weibull distribution reduces to Exponential distribution and if p = 2, it reduces to Rayleigh distribution. The hazard function of this distribution will be constant for p = 1, linearly increasing for p = 2, non-linearly increasing for p > 2 and uniformly decreasing for p < 1. Brkic [1] deals with the interval estimation of the parameters of Weibull distribution. The following measures of system effectiveness, useful to system designers and operations managers, are obtained by using regenerative point technique.
1. Steady state transition probabilities and mean sojourn times.
2. Reliability of the system and Mean time to system failure (MTSF).
3. Point-wise and steady state availabilities of the system.
4. Expected busy period of the repairman in time interval (0,t).
5. Net expected profit earned by the system in time interval (0, t) and in steady state.
SYSTEM DESCRIPTION, NOTATIONS AND STATES OF THE SYSTEM
The system consists of single-unit which has two modes: Normal (N) mode and total failure (F) mode. There is a single server who takes some time to arrive at the system for doing repair and maintenance activities. The unit becomes degraded after repair. The server replaces the failed degraded unit with some replacement time. Preventive maintenance of the operative unit is carried out after a pre-specific time't' up to which no failure occurs. The failure, repair, preventive maintenance, arrival time of the server, transition rate and replacement time distributions of each unit are taken to be independent having the Weibull density with common shape parameter and different scale parameters as follows: Using these symbols, the system can be in any one of the following states.
S DPm 
We observe that the states S0 and S5 are up states and S2, S3, S4, S6 and S7 are failed states. It is also revealed that all the states are regenerative states.
TRANSITION PROBABILITIES AND SOJOURN TIMES
The transition probability matrix (t. 
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and the other elements of the transition probability matrix will be zero.
As an illustration, to obtain 45 p , the probability that the system transits from state 
( )
As an illustration, to obtain 0  , we observe as follows: [Probability that the operating unit in state S neither fail nor undergoes for PM up to time t]
ANALYSIS OF RESULTS

Reliability of the system and MTSF
Let the random variable i T denotes the time to system failure i.e., time taken by the system to reach into any of the failed state, when the system initially starts from regenerative state i S , then the reliability of the system is given by ( ) ( 
Taking the Laplace Transforms of relations (3) and simplifying for * 0 () Rs , omitting the argument's' for brevity, we get
Taking the Inverse Laplace Transforms of (4), we can get the reliability of the system when it starts from state 0 S . The MTSF when system initially starts from 0 S is given by, 
Availability analysis
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Taking the Laplace Transforms of relations (6) 
Taking the Inverse Laplace Transform of (7), we can get availability of the system for known values of the parameters.
In the long run, the steady state probability that the system will be operative, is
given by, 
The expected up time of the system during time interval (0,t) is 
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Taking the Laplace Transforms of relations (10) 
Taking the Inverse Laplace Transform of (11) we can get the probability that the server will be busy at a particular epoch for known values of the parameters.
In the long run, the steady state probability that the server will be busy in the repair of a failed unit, is given by, 
The expected busy period of the server during time interval (0,t) is
COST BENEFIT ANALYSIS
The net expected profit incurred by the system during time interval (0, t) is given by
where 0 K is the revenue per unit up time by the system and 0 K is the amount paid to the server per unit time when the system is under repair. Here, we assume that the repair cost of original and degraded unit are same in par unit of time. The net expected profit incurred by the system per unit of time in steady state is given by 0 0 1 0
where 0
A and 0 B has been defined already in previous sections. 
CASE STUDIES WITH DISCUSSIONS
So that the results given by (16) will be as follows: 0  1  3  2  4  5  6  7  2  2  2  2  2  2  2  1  1  1  1  2  2  1  2   2  2  2  2  2  2  2  , , ,
ii. 
So that the results given by (18) will be as follows:
iii. When shape parameter 2.0   then failure/preventive maintenance/arrival time of the server/replacement/transition rate/ repair time distributions reduce to Rayleigh having the pdf- 
So that the results given by (20) will be as follows:
By using the MATLAB software, we have obtained the values of reliability characteristics (MTSF, availability and net expected steady state profit) of the system for above three cases for different values of the parameters in Tables 1, 3 Tables 2, 4 and 6 respectively, we observe that MTSF, availability and profit function decreases with the increase in , 1
 and 1
 .
